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~ LONG RANGE TRANSPORT OF ICELANDIC DUST
TOWARDS EUROPE AND ARCTIC

Ahad 200 km

N p—
f/f PAVLA DAGSSON-WALDHAUSEROVA 7

# O. ARNALDS, B. MORONI, D. DJORDJEVIC, N. BURDOVA, S. NICKOVIC,
B. CVETKOVIC, S. PETKOVIC, G. PEJANOVIC, D. CEBURNIS, AND MORE

®) S

/
o4
oY
A
4V R
- ; "V‘ A. - , k. .'.- » “ . -
- 7 t‘?},."- ,,~' -, v
S8 LOT '
. 44} & e o
O:’ O, 5
3 7 e Z g o8 N
. % > “f
A - N 5 o~ \l
N . Y, TGN
» - ; 2 509, T
R, - w3 1 VIRTUAL EGU 202]
g ~ - : : 3 5 7 <
e 2 ‘l ‘4 ‘&
- e A :
3 : N 28> VIENNA, AUSTR
3 ol 983 S
~ ~,
t AL’ J
=] 4 ) ! T I
; LS N
' TSE. " W

55158 26 APRIL 2021



TALK OUTLINE

* HOW FAR DOES ICELANDIC DUST TRAVEL ACCORDING TO THE FLEXPART MODEL?

* IS THERE ANY EVIDENCE THAT ICELANDIC DUST HAS REACHED DISTANT LOCATIONS?

* HOW MANY LONG-RANGE DUST EVENTS WERE IDENTIFIED USING THE DREAM
(DUST REGIONAL ATMOSPHERIC MODEL)?
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RESEARCH ARTICLE  Substantial contribution of northern high-latitude

THEIR CO NTRIBUTION IN THE ARCTIC 10-100272016/B025482 sources to mineral dust in the Arctic

Key Points:

C. D. Groot Zwaaftink', H. Grythe'*3, H. Skov*, and A. Stohl’
- High-atitude dust sources in the

~ 3% of global dust emission from HLD sources

Africa Eurasia N60
) < ﬂ“‘

Total atmospheric dust loads in the Arctic:
Asia (~38%)

Africa (~32%)

HLD (27%)

56.35

Icelandic dust:

9.1

W & * About 7% of emitted dust is

oz deposited in the high Arctic (580°N)
004 5 * Europe deposition

= (3% of emitted dust) \/

0.001 l
Figure 11. Simulated annual mean deposition of dust (g m_z) in the near Arctic originating from different source regions averaged for years 2010—2012. Deposition N J u
is here given as the sum of dry and wet deposition. \
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Quantification of iron-rich volcanogenic dust emissions and

deposition over the ocean from Icelandic dust sources
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Figure 10. Mean annual dust deposition (g m"2) simulated with
FLEXPART in years 1990-2016 for the North Atlantic region (a)
and Iceland (b). Maximum values are lower in the upper panel than
in the lower panel as this figure shows averages over larger areas.
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Temporal and spatial variability of Icelandic dust emissions
and atmospheric transport

Christine D. Groot Zwaaftink', Olafur Arnalds’, Pavla Dagsson-Waldhauserova®*, Sabine Eckhardt',
Joseph M. Prospero’, and Andreas Stohl'
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© Author(s) 2019. This work is distributed under
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Interactions between the atmosphere, cryosphere,
and ecosystems at northern high latitudes

Michael Boy', Erik S. Thomson®, Juan-C. Acosta Navarro', Olafur Arnalds’, Ekaterina Batchvarova®®, Jaana Biick’,
Frank Berninger’, Merete Bilde®, Zoé Brasseur', Pavla Dagsson-Waldhauserova®®'", Dimitri Castarede?,
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IS HERE ANY EVIDENCE THAT ICELANDIC DUST HAS REACHED SVALBARD OR EUROPE?

ORIGINAL RESEARCH ARTICLE

Front. Earth Sci., 05 November 2018

Mineralogical and Chemical Records of
Icelandic Dust Sources Upon Ny-Alesund
(Svalbard Islands)

- Beatrice Moroni'’, Olafur Arnalds?, ﬂ Pavla Dagsson-Waldhauserova®?, Stefano
Crocchianti’, Riccardo Vivani‘ and David Cappelletti

Yes, in Svalbard

Yes, in Ireland

Contents lists available at ScienceDirect

Atmospheric Environment

journal homepage: www.elsevier.com/locate/atmosenv

ATMOSPHERIC
ENVIRONMENT

Dominating air currents

Volcanic sulphate and arctic dust plumes over the North Atlantic Ocean

J. Ovadnevaite *™*, D. Ceburnis?, K. Plauskaite-Sukiene®, R. Modini®, R. Dupuy*, L. Rimselyte®,

@ Central industrial areas

M. Ramonet 9, K. Kvietkus ®, Z. Ristovski€, H. Berresheim?, C.D. O’'Dowd 2

Source: GRID-Arendal, 2005. Barentswatch Atlas.
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|Vo|canic dust travelled > 3000 km

ORIGINAL RESEARCH ARTICLE The full-text will be published soon
Front. Earth Sci. | doi: 10.338%/feart 2019.00142

Can volcanic dust resuspended from surface soil and
deserts of Iceland be transferred to central Balkan?

Dragana S. Dordevic™, Ivana Tosic?, ﬁ Sanja Sakan!, Srdan Petrovic!, Jelena Buricic-Milankovicl, i David C. Finger® and
ﬂ Pavla Dagsson-Waldhauserova*

Unstitute of Chemistry, Technology and Metallurgy, University of Belgrade, Serbia

2University of Belgrade, Serbia

Yes, in Serbia

*Reykjavik University, lceland

*Agricultural University of lceland. lceland

In this work we use chemical fingerprints as characteristics ratios of specific erustal elements Ca/Al, Fe/Al, K/Al, Mg/Al,
Mn/Al, Ca/Fe and Mg/Fe to investigate the long-range transport of volcanic aerosols which are entering the atmosphere in
suspended and resuspended processes from Icelandic deserts and hot spots in remote areas in Iceland and transmitted to
the central Balkan area (Belgrade). For this purpose, backward trajectories from Belgrade (1=44°48"; 0=20°28") in 2012
and 2013, simultaneous with atmospheric aerosols measurements, were calculated by using the Hybrid Single-Particle
Lagrangian Integrated Trajectory (HYSPLIT) model. We found that about 17% of air masses passed over Icelandic territory
and arrived to Balkan area. In almost all of these episodes ratios of some investigated elements in suburban aerosols of
Balkan area corresponded to the ratios of elements investigated in surface soil of the Rangarvellir area - South Iceland in the
vicinity of volcanoes. We identified several episodes, such as 6 — 8 August 2012, 2 — 6 June 2013, 26 — 28 June 2013, and 18
— 20 September 2013, with the characteristic ratios of the highest number of investigated elements in atmospheric aerosol
of central Balkan corresponding to ratios from Icelandic soil material. This study provides evidence that Icelandic dust can
travel long distances showing the importance of High Latitude Dust sources.




\_/ First HLD operational forecast under WMO SDS-WAS ) 4

\_/' Officially launched in September 2020
NORTHERN AFRICA-MIDDLE EAST-EUROPE (NA-ME-E) REGIONAL CENTER
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Dust foretasis

Icelandic Dust Forecast

Enaurmble forecasl
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Falus Download

Icelandic Dust Forecast - DREAMS8 Dust Surface Concentration (ug/m3)
Run: 00h 18 September 2020 Valid: 09h 19 September 2020 (H+66)

200C
iy DREAM Iceland (Dust Regional
o o Atmospheric Model)
https:/ /sds-was.aemet.es /forecast 200¢
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The International Network to Encourage the Use of Monitoring and Forecasting Dust Product:
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FREQUENCY OF LONG-RANGE DUST EVENTS FROM ICELAND
- JANUARY 2020 — FEBRUARY 2021 T

S

Jan2020 | Feb | Mar | Apr | May | Jun | Jul | Aug | Sept | Qgt | Nov | Dec | Jan2021 Total
NUmREr A USY daY, | 31 | 29| 31 | 30| 31 |30 |26| 17| 21 | 15| 20| 14| 9 304
Iceland
Number. of days when
the dust reached Faroe 6 7|8 | 7| 7|28 0} 0)0)3]0 1 49
islands.
Number of days when 31
theud%?iéiaaa!;;ged 4 5 8 3 3 0| 5 0 2 0 1 0 0 (-21 also in Faroe)
Number of days when 18
the dust possibly 5 1138122040} 1} 2|0} 20 0 -
reached Seandinavia 5 8lsain Earee) -
Total events 71 /
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A case study 9" January 2021

62°N

58°N

56°N

54°N

52°N

S50°N

Icelandic Dust Forecast - DREAMS Dust Surface Concentration (ug/m?)
Run: 00h 09 January 2021 Valid: 18h 09 January 2021 (H+18)

T e

1000

500

200

- 50

25

ARy
r g :
4
A} \
{.
~N
N0
¢
>
25°W 20°W 15°W 10°w

Icelandic Dust Forecast - DREAMS Dust Surface Concentration (ug/m?)
Run: 00h 09 January 2021 Valid: 12h 09 January 2021 (H+12)
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FREQ N,CY OF LONG-RANGE DUST EVENTS FROM ICELAND

A case study
24" October 2019
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MUL?IPLE DREAM FORECAST FOR THE HLD AREAS

NMMB-DREAM~—cirkumpolar: Dust load (g/m?) and 10m wind
Forecast base time: 04NOV2013 OOUTC  Valid time: 04NOV2013 21UTC

RUSSIA DISPATCH

In Russian Village Swallowed by Sand,
Life’s a Beach. Just Not in a Good Way.

Shoyna, a fishing village in the frigid far north, is slowly vanishing
under dunes that engulf entire houses. For children, home is now a

giant sandbox. Adults have to “say goodbye to my high heels.” 0.01 0.02 0.04 0.06 0.1 0.2 0.5 0.75
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CONCLUSIONS

* [CELANDIC DUST TRAVELLED > 3,500 KM

* ATOTAL OF 71 LONG-RANGE DUST EVENTS > MAINLY FAROE ISLANDS,
GREAT BRITAIN AND IRELAND, AND SCANDINAVIA

* DUST STORMS IN ICELAND WITH PM,, > 50 UGM3:

* 304 DUST DAYS DURING 14 MONTHS

* 295 DUST DAYS IN 2020
(SYNOP CODES BASED ON WEATHER OBSERVATION - 135 DUST DAYS ANNUALLY)
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